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THE PATTERNS, FUNCTION AND SIGNIFICANCE OF THE ADDITIONAL Mo-
TOR AREAS. By Elizabeth C. Crosby, Professor of Anatomy, The Univer-
sity of Michigan Medical School, Ann Arbor, Michigan.
Fine movements of parts of the contralateral extremities (such as fingers
and toes) and of the face on the opposite side or bilaterally are obtainable
on stimulation of the so-called "motor cortex," and voluntary eye deviations
are functions of portions of the middle frontal and adjacent cortical areas.
However, patterns of body movement have been elicited by stimulating
areas other than those cortical areas just mentioned, e.g., the amygdala,
the cingulate gyrus, the anterior pole of the temporal lobe, and virtually
all of the cortex except certain primary sensory projection areas (such
as those concerned with vision and hearing). Even the somatic sensory
projection area (fields 1, 2, 3) have been demonstrated to have motor
functions. Motor responses from the additional motor areas have been
obtained under light anesthesia using the same frequency as for voluntary
motor responses, although the voltage required is usually slightly higher
for the former regions. These additional areas have been demonstrated in
primates and, in many instances, in man. Eye movements are seen after
stimulation of various regions. Quite probably the additional motor areas
are focal or trigger points which figure prominently in epileptic seizures,
especially of the Jacksonian type.
Discharge is via multisynaptic paths through the basal ganglia, or
directly into the tegmentum of the midbrain. Lesions of the pyramidal
system often do not involve extrapyramidal pathways from additional motor
areas because of different courses. For example, one set of additional path-
ways courses through the external capsule, while the pyramidal tract goes
through the internal capsule. The variations among the outflow routes of
the additional motor systems account for the varied responses to electrical
stimulation observed, because patterns of movement are determined by arcs
and interconnections rather than by neuronal arrangement in the cortex.
This provides a neuroanatomical basis for the variety of movements man
can execute, which contrast sharply with the stereotyped movements seen
by early investigators stimulating the "classical" motor cortex. Both sup-
plementation and substitution for functions of the motor cortical paths are
provided by the additional areas, the importance of which become obvious
when diseases like cerebral palsy destroy great parts of the primary motor
system. Rehabilitation of such patients often depends upon the integrity
of extrapyramidal function. Fine movement may be irrevocably lost, but
the gross movements which remain are often adequate to achieve very con-
siderable motor function.
Voluntary movements are colored and enriched by associated movements,
and these latter are mediated through the additional motor pathways. One
type of cortical (but not necessarily conscious) movement is "following"
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eye movement. In such a deviation, the eyes follow a steady movement
between two points. These deviations may become conscious, however, if
the person's attention is brought to them. "Voluntary" eye movements are
those eye deviations from one discrete point to another with no line or
moving object connecting the two points, and are cortical and conscious.
Emotional and intellectual processes are transformed into overt behavior
through associated movements. Such overt behavior is the basis upon
which the judgment of the personality of an individual is made by his fel-
lows. Parkinsonian "poker" facies emphasizes through contrast the extreme
importance in normal behavior of expressive, involuntary motor activity




BIOLOGICAL MEMBRANES AS REVEALED BY TRANSPORT STUDIES. By Arthur
Solomon, Harvard University, Cambridge, Massachusetts.
Recent experiments on the human red cell membrane have provided new
evidence on how ions and molecules enter and leave cells. For a number
of years the presence of either pores or carrier molecules has been postu-
lated as the means of transport across the protein-lipid cell boundary.
Ion flux studies indicate that the Cl- t3/2= 0.1 seconds, while the K+
t=2 45 hours. This million-fold differential is best explained by assum-
ing, (1) that a positive charge barrier in the pores inhibits K+ flow, and
(2) that the pore size is somewhere near that of a K+ ion (10-20 times as
large), so that the abundance of C1- ions present might sterically hinder
K+ transport.
Using tritium-labelled water, diffusion gradient and osmotic pressure
gradient flows have been measured (0.62x10-1 and 1.5x10-` mH20/sec.,
cm H20, red cells, respectively); since the two values are not equal, it is
thought that water-filled channels must pass through the cell membrane.
From this data an ideal "equivalent pore radius" may be estimated as
about 3.5 A. This surprisingly low figure is indirectly supported by the
fact that only organic molecules with three carbon atoms (radius ca. 2.8 A),
or less, may enter red cells.
Further studies with varying tonicities show that when an erythrocyte
swells by 10 per cent, the rate of water diffusion across the membrane falls
by 27 per cent. This suggests that the pores may be occluded as the mem-
brane swells, perhaps because a small charge could produce a relatively
large effect in such restricted areas. It is particularly noteworthy that
with the 10 per cent swelling, the K4 transport only dropped by 3-4 per
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SOCIALIZED MEDICINE. By Mr. James Brindle, Director, Social Security
Department, United Automobile Workers, Detroit, Michigan.
Mr. Brindle was introduced as the Social Security Director of the UAW,
and the former acting director of the Community Health Plan of Detroit,
which Dr. Frederick D. Mott now heads. His remarks on "socialized
medicine" were confined mainly to the effect that the term "socialized" has
lost most of its scare value. He then went on to discuss the community-
sponsored prepayment health plan which the UAW favors.
The pressure behind the inception of this plan was stated to be due to
increasing recognition of the inadequacies of the medical insurance schemes
at present available. In general, such insurance has provided for only
part of some medical expenses, and not at all for many others. In view
of the constantly increasing cost of medical services it has become a major
economic problem for the union, as well as being a general social problem.
One of the factors which has contributed to the present unsatisfactory
state of affairs was attributed to the faculty base of most medical insurance
plans. The insurance companies have applied their usual business prin-
ciples to the finances of medical insurance, and have paid no attention to
the quality of medical care available. Their aim has been to limit the num-
ber of claims which may be made, rather in the manner of automobile
insurance. The end result has been an increase in hospitalization rates,
as most plans have required hospitalization as a prerequisite for payment
of benefits. In the opinion of some union leaders this is a major factor
contributing to the increasing cost of hospital care. Mr. Brindle cited
hospitalization rates (bed days per 1000 population covered per year) of
members of the Kaiser Plan in California, contrasting them with Blue
Cross rates. Participants in the Kaiser Plan, who are not required to be
hospitalized in order to obtain benefits, have a rate approximately one half
that of subscribers under many Blue Cross plans.
In Detroit, UAW is backing a prepayment scheme which will cover
complete medical expenses of good quality medical care. Most of the physi-
cians will be full time, in hospital-centered medical groups. It is hoped
that a good doctor-patient relationship can be maintained in group practice.
The declared intention is to have the plan controlled and policed by physi-
cians. It is expected that this plan will operate on a sound economic basis
with premium rates not much higher than the present Blue Cross-Blue
Shield premiums. The rate will be flat, retired workers will retain their
membership, and membership will not be limited to union members.
Mr. Brindle said that there has been opposition to the scheme, and that
it has not been easy to obtain the active participation of many physicians.
He was optimistic about the final outcome, but felt that the medical pro-
fession could well supply leadership now. In default of this, it was quite
apparent that the guiding force would come from labor and other lay com-
munity leaders. He suggested that medical schools become more active
in the development of prepayment programs.
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THE FIBRINOLYTIC ACTION OF HEPARIN. By Lyall S. Crary.
In this thesis a review of the literature concerned with the fibrinolytic
action of heparin is presented as well as detailed results of in vitro and
in vivo experiments. The in sitro work generally indicates that heparin has
a definite fibrinolytic action which is more pronounced in plasma than in
serum, which is dependent upon some labile factor in plasma or serum,
and which is directly related to the concentration of the heparin. The
in vivo experiments suggest that the intravenous administration of heparin
induces an increase in the fibrinolytic activity in the circulating blood.
Other work purports to show that heparin has a definite thrombolytic
action in sivo.
Because of the nonspecific methods used by previous investigators, some
of the experiments dealing with the fibrinolytic action of heparin are re-
peated in this thesis using a more accurate and specific method of measur-
ing fibrinolysis. To summarize the method, standard fibrin clots are made
from bovine fibrinogen trace-labelled with Iodine-131 diluted with human
or dog plasma. After complete retraction and washing to remove nonclot-
table radioactivity, the test clots are immersed in the test solution for the
desired length of time. If an active fibrinolysin is present, the fibrin dis-
solves and, as it does so, the radioactivity is released into the supernatant.
By counting the radioactivity appearing in the supernatant and that remain-
ing in the undissolved portion of the clot with a scintillation counter the
per cent of radioactivity released from the clot, and thus the per cent lysis,
can be calculated. A preliminary experiment using streptokinase and
plasmin demonstrates the reliability and accuracy of the method.
A series of in zritro experiments are presented which fail to corroborate
the findings of previous investigators. Heparin in a concentration of five
to 500 gamma per milliliter of fresh human plasma does not produce
fibrinolysis above control levels. Experiments designed to bring out a
hidden fibrinolytic action are also negative.
In tivo experiments are presented in which the plasma from serial blood
samples drawn from the heparinized dog and heparinized human is incu-
bated with the test clot for 24 hours. No significant increase in the circu-
lating fibrinolysin in the plasma could be demonstrated.
It is concluded that heparin does not have a significant fibrinolytic action
in vitro or in vivo, and that the beneficial effects of its use in thrombo-
embolic diseases must be attributable to its other properties.
ANTIGENIC ALTERATION FOLLOWING HETEROTRANSPLANTATION OF THE
MOUSE S-37 TUMOR. By David B. Skinner.
The feasibility of heterotransplanting tumors has been an experimental
fact for the last 20 years, but the differences in biological properties of
these tumors from those which do not survive transplantation has been
incompletely explored. Two general theories of cancer biology, proposed
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by Dr. H. S. N. Greene of Yale and by Dr. H. N. Green of Leeds, are
based on the hypothesis that alteration in the antigenicity of the tumor
cell is a prominent part of the neoplastic process and is responsible for the
survival of the heterotransplanted tumor. Further investigation of this
hypothesis was attempted by studying possible antigenic changes in the
heterotransplantable mouse tumor, S-37, by the immunological technique
of anaphylaxis.
The S-37 tumor was carried in DBA mice and heterografted to guinea
pigs and hamsters. Extracts of the mouse S-37 were used to sensitize stock
guinea pigs, and these sensitized animals were later challenged with similar
extracts of the guinea pig or hamster S-37. If no anaphylactic response
occurred, the challenged animals received a second injection of the original
sensitizing mouse antigens to determine the actual state of sensitivity of
the animals.
By this technique, 29 mouse S-37 sensitive guinea pigs did not react
to challenge with guinea pig S-37 extract, and 7 mouse S-37 sensitive
guinea pigs did not react to challenge with hamster S-37 extract. Hence
it was concluded that antigens detectable in mouse S-37 could generally
not be detected following heterotransplantation of this same tumor. Studies
of the immunological responses of the heterotransplantation hosts were
also compatible with this conclusion. However, this study did not neces-
sarily prove that a change occurred in the tumor cell antigens themselves
at the time of transplantation, as it remains uncertain whether tumor cells
contain species-specific antigenic substances at all.
Similar experimental studies by Watson, by Maculla, and by Korngold
and Lipari were discussed and were found to be in general agreement with
the above findings. Since antigenic changes had been observed in a total
of five tumors studied by three different immunological techniques in these
four studies, it was further concluded that a loss of antigenicity seemed
to be a definite biological property of autonomous neoplasms. Thus both
theories of carcinogenesis proposed by Drs. Greene and Green received
experimental support from these studies. The theories were discussed and
seemed to be compatible and supplementary to each other.
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